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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical fiber having 
characteristics similar to that of a conventional single mode optical fiber 
and capable of obtaining abnormality dispersion far larger than that of a 
conventional holly fiber. 

SOLUTION: An invented field binding type holly fiber 21 is constituted of 
a core area 22 and a clad area 23 surrounding the core area 22, a 
plurality of hollow holes 24 each of which has a circular cross section 
are formed in the core area 22 along the longitudinal direction of the 
core area 22 and six hollow holes 24 are formed on respective positions 
so that the rotation symmetry of six times around the axis Ax of the 
core area 22 is obtained. 
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[Claim 1] 

An optical fiber comprising a core region and a 
cladding region enclosing said core region, said optical 
fiber characterized in that: 

a plurality of air holes are formed in said core 
region along the longitudinal direction thereof. 

[0016] 

[ First Embodiment ] 

Fig. 1 is a cross -sectional view showing a field 
confinement holey fiber of a first embodiment of the 
present invention. This field confinement holey fiber 21 
comprises a core region 22 and a cladding region 23 
enclosing the core region 22. A plurality of (e.g. six) 
air holes 24 having circular cross sections are formed in 
this core region 22 along the longitudinal direction such 
that the air holes surround the central part of the core 
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region. These air holes 24, 24, ••• are formed in 
individual locations such that they have two-or-more-fold 
rotational symmetry relative to an axis Ax of the core 
region. Here, a total of six air holes are formed at each 
of the locations such that they have six- fold rotational 
symmetry property. 
[0017] 

This holey fiber 21 has a structure in which a radius 
R of the core region is 10 \im or less; a radius r of the 
air hole 24 is in the range of 0.5 to 2.0 jam; the pitch 
G of the air holes 24, 24 is in the range of 1.2 to 4.8 
lim; and the ratio of the gross cross-sectional area S 2 of 
these air holes 24, 24, ••• to the cross-sectional area 
S 0 of the core region 22 is in the range of 20% to 40%. 

In addition, the holey fiber has a structure in which 
the wavelength dispersion of the core region 22 is more 
than +80ps/nm/km in the case that a wavelength of light 
is in the range of 1400 nm to 1800 nm, and a relative index 
difference A between the core region 22 and the cladding 
region 23 is not more than 1%. 
[0018] 

By way of example, numeric values are given below: 
The radius R of the core region is 2.2 pm; the radius r 
of the air hole 24 is 0.5 pm; the pitch G of the air holes 
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24, 24 is 1.4 iim; the ratio of the gross cross-sectional 
area S 2 of the air holes 24, 24, • • • to the cross-sectional 
area S 0 of the core region 22 is 30.99%; and a relative 
refractive-index difference A between the core region 22 
and the cladding region 23 is 0.5%. 

[0022] 

[Second Embodiment] 

Fig. 3 is a cross sectional view showing a field 
confined holey fiber of a second embodiment of the present 
invention. A difference between this field confinement 
holey fiber 31 and the field confinement holey fiber 21 
of the first embodiment lies in that a total of four air 
holes 24 are formed at each of locations such that they 
have four-fold rotational symmetry relative to the axis 
Ax of the core region 22. 
[0023] 

By way of example, numeric values of this holey fiber 
31 are given below: 

The radius R of the core region is 2.2 pm; the radius 
r of the air hole 24 is 0.5 pm; the pitch G of the air holes 
24, 24 is 1.98 pm; the ratio of the gross cross-sectional 
area S 2 of the air holes 24, 24, • • • to the cross-sectional 
area S 0 of the core region 22 is 20.6%; and a relative index 
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difference A between the core region 22 and the cladding 
region 23 is 0.5%. The field confined holey fiber 31 of 
the present embodiment can also produce the same 
advantageous results as those of the field confinement 
holey fiber 21 of the first embodiment. 
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